OBJECTIVE -Adolescent offspring of women with a history of gestational diabetes (GD) were evaluated for their cardiometabolic risks at a mean age of 15 years.
P
revious studies suggested that maternal gestational diabetes (GD) increased the diabetes susceptibility of the offspring. However, these studies were limited by their retrospective study design and the absence of a control group for comparison (1) (2) (3) (4) . In an earlier prospective controlled study, we showed that children exposed to maternal GD had significantly higher blood pressures and lower HDL cholesterol levels than the children of mothers with normal glucose tolerance (NGT) during index pregnancy (5) . Moreover, in utero hyperinsulinemia predicted children's abnormal glucose tolerance (AGT) at 8 years of age (5) . We reassessed the cardiometabolic risks of the same cohort at 15 years of age.
RESEARCH DESIGN AND METHODS -Between 1992 and
1994, 942 mothers were recruited into a study to define the optimal screening and diagnostic criteria for GD in Chinese individuals (6) . They were classified into NGT (n ϭ 808) and GD (n ϭ 134) according to World Health Organization criteria. C-peptide and insulin levels in umbilical cord blood collected at the time of delivery were measured. At 8-years' postpartum, all mothers with GD and 268 agematched control subjects, together with their children from the index pregnancy, were invited for follow-up evaluations of their cardiometabolic status. Subjects of the present study were 164 offspring who had participated in the evaluation at 8 years of age (5) .
Adolescents who consented to the study underwent an oral glucose tolerance test after an overnight fast of Ն8 h (with 75 g glucose load or at a glucose load 1.75 g/kg body weight if the subjects were Ͻ42.8 kg). Anthropometric parameters were measured in the offspring while wearing light clothing, and the percentage of body fat was assessed using a body composition analyzer (Model TBF 410; Tanita, Tokyo, Japan). Mean blood pressure (BP) was recorded after three consecutive measurements in the nondominant arm using an automated vital signs monitor (Model 53000; Welch Allyn, Beaverton, OR) with an appropriate cuff size. Their pubertal stage was assessed using a validated self-assessment questionnaire with sex-specific line drawings and supplementary explanation (7) . Overweight was defined based on ageand sex-specific BMI Ն90th percentile of the local population (8) . Metabolic syndrome (MetS) was diagnosed according to International Diabetes Foundation criteria with modification in waist circumference (Նage-and sex-specific 90th percentile of Chinese individuals) (9) and BP (Ն90 percentile age-and sex-specific reference range of our local population) (10) . The cardiometabolic risks of the mothers were assessed during the study, and the results will be reported elsewhere. The study was approved by The Chinese University of Hong Kong Clinical Research Ethics Committee.
Statistical analyses
Statistical analysis was performed using the SPSS 17.0 (SPSS, Chicago, IL). Between-group differences were compared by Student t and Mann-Whitney U tests for continuous variables, and 2 or Fisher CONCLUSIONS -Our results suggest that in utero hyperinsulinemic environment in GD mothers, irrespective of its severity, is associated with offspring's increased risk of being overweight and developing MetS during early adolescence, similar to that demonstrated previously among offspring of pregestational diabetic mothers (11, 12) .
Earlier study has shown that the effect of maternal GD on offspring's insulin resistance and MetS in childhood appeared to be limited to those born large for gestational age (13) By contrast, our results showed that the effect of hyperinsulinemia on MetS and overweight was independent of the offspring's own birth weight and remained significant after controlling for the mother's BMI.
Nonetheless, the present study was limited by a small sample size and is underpowered to detect the effect of maternal GD on offspring's AGT and other cardiometabolic risks at adolescence. A large prospective study extending from Data are means Ϯ SD or n (%). *P value calculated based on the rate of AGT (include IFG, IGT, or DM). †According to the age-and sex-specific reference range in the Hong Kong Chinese population. PG, plasma glucose.
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early childhood through adolescence into young adulthood will be needed to address the possible effects of in utero environment of maternal GD and hyperinsulinemia on epigenetic programming and future cardiometabolic risk in the offspring.
